Abstract. Pade approximants give Stark effect energies for excited states of hydrogen that are considerably more accurate than simple perturbation theory. In one example, Pad6 approximants for an n = 25 state lie within the experimental uncertainty, while simple perturbation theory lies outside. In a second example, Pade approximants for an n = 30 state fall inside the theoretical ionisation width, while simple perturbation theory falls outside. This behaviour appears to be general.
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Letter to Turchetti 1978) and in studies of quantum-mechanical perturbation theory (reviewed by Baker 1975 and Killingbeck 1977 ; see also Amos 1978) . The Pade approximant (see, for example, Baker 1975) (1) from the [LIO] , which are also the partial sums of the perturbation series,
and from the auxiliary conditions (see Baker 1975, p now available to rather high order (Silverstone 1978 , Silverstone et a1 1979 , calculation of a large array of Pad6 approximants for the hydrogen Stark problem (Koch 1978 ) is possible.
The perturbation series here were generated by an adaptation of 13 7 of Silverstone (1978) . We select two excited states of the hydrogen atom to discuss in detail. The ( n = 25, nl = 21, n2 = 2, / m / = 1) state is one for which accurate experimental values of the energy shift are known (Koch 1978) . This state is typical of n1 > n2 states for which the divergent perturbation series is oscillatory. On the other hand, the ( n = 30, nl = 0, n2 = 29, /mi = 0) state is typical of n 2 > n l states for which the perturbation series is monotonic. Accurate values of the energy shift and width for this latter state (among others) have been calculated by Damburg and Kolosov (1976 and private communication) using method (1) and by Banks and Leopold (1978a, b, 1979 , and private communication) using method (4).
The Nth-order partial sums of RSPT (indicated by full circles in figures 1 and 2), the diagonal Pad6 approximants [4N/$'V] (indicated by crosses), and the experimental or theoretical energy (indicated by horizontal lines) are shown in figures 1 and 2 and in Table 1 . Energy of two excited states of hydrogen in an electric field, calculated by perturbation theory and by Pad6 approximants, in au. a There is some uncertainty in the underlined digits. table 1. For the oscillatory case, the sequence of diagonal Pad6 approximants (other sequences, such as paradiagonal sequences, behave similarly) yields an improvement of four significant figures over the best partial sum (sixth order)-well within the experimental uncertainty. The Pad6 approximants retain numerical significance even when the partial sums are rapidly pulling away, as one can see by comparing [12/12] with the 24th-order partial sum, the last one we could fit on figure 1. For the monotoniccase, the gain in significant figures is less, but the improvement is still significant. Here we stopped at 24th order because of round-off error in the 25th-order term. This is also approximately where the terms stop decreasing and start increasing in magnitude.
(Note that the scales for figures 1 and 2 are considerably different.)
We can further justify the use of Pad6 approximants here by comparison with a standard textbook application of Pad6 approximants: to sum the asymptotic expansion x-' e-' n ! (-x)-" for the exponential-type integral (see Baker 1975) . The resonance energy for hydrogen in the Stark effect has been shown (Silverstone 1979) to be asymptotically equal to a sum of exponential-type integrals, the asymptotic expansions for which give an asymptotic expansion for the RSPT Ea"'. The usefulness of Pade approximants for the exponential-type integral would accordingly be expected to carry over to the Stark case. There is, however, a slight weakness to the argument as applied to the large values of n l and n2 used here: a much higher order of perturbation theory would be required for the Eg'Fk to behave asymptotically as if from an exponentialtype integral.
In summary, the combination of the Pade technique with Rayleigh-Schrodinger perturbation theory, as is suggested by the asymptotics of the Stark effect, but as is more convincingly demonstrated practically and graphically by figures 1 and 2, is a powerful, accurate, and practical method for calculating Stark effect energy shifts.
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